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(54) Abstract Title 

Solvent oomposltiona for gelatin capsules 



(57) The Invention relates to the preparation of stable concentrated solutions of poorly soluble drug 
substances (including peptides and proteins) for encapsulation Into soft gelatine and two piece hard gelatine 
capsules. 

The solvent compositions comprise 

(a) diethylene glycol mono-ethyl ether, soya ledthin water, soya bean oil polyethylene 
glycol-glycerol linoleate and potyethylene-glyceryl caprylate/caprate; 

(b) diethylene glycol mono-ethyl ether, PEG 400, Tween 40, Labrafil and ammonium acetate In water, 
(TWEEN and UBRAFIL are Registered Trade Marlcs); 

(c) N-methyl pyrrolidone, povidone C15 and water. 
The preferred drug Is ibuprofen. 
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Solubilising systems for difficult pharmaceutical actives for preparing 
concentrated stable solutions for encapsulation into soft gelatine and two-piece 
hard gelatine capsules 

Background to Invention 

Gcn^-ally it is diflScult to prepare concentrated solutions of poorly soluble drugs which are stable 
for manufacture of small size capsules. Most liquids can not be filled in gelatine capsules. In 
particular water greater than 20% dissolves the capsule shell. Many liquids like Propylen glycol, 
glycerin, low molecular weight alcohols, acids, ketones and esters can not be filled in gelatine 
capsules and therefore can only be added in small amounts due to the pH parameters of the fill 
materials. The pH below 2.5 hydrolyse the capsule shell and pH above 7.S tannes the shell 
resulting in leakage or decreased solubility of the system. The oil/water or water/oil emulsions 
also dissolve capsule shell. 

The problems are also encountered with suspensions which must be of particular size (no more 
than 80 mesh) as coarser suspensions cause improper functioning of the equipment and good 
contents uniformity throughout the batch. 

The drugs in solution give good contents uniformity and faster dissolution when injested. 
However, formulators had faced problems of dissolving the drug in small amount of the solvent 
or oil to produce a capsule small enough for patient's aceptance and feasible for manufacturing 
on economics basis. 

Weber & Molenaur US Patent Number 3,557,280 describes the preparation of aq. solution of 
oxytetracycline in water containing small amounts polyvinylpyrrolidone/ and magnesium sulphate 
and pH adjusted to 8-9.5 by addition of sodium hydroxide or ammonia. The solutions were 
prepared for intravenous injections and syrups for pediatric fonnulations. Gardella et al US 
Patent Number 4,002,718 used polyvinylpyrrolidone/ or glycerin to increase dissolution of 
digoxin polyethylene glycol. 

Yu et al US Patent Number 5,360615 (1994) use NaOH and KOH to dissolve acidic drugs eg 
Ibuprofen, Naproxen and Indomethactn and use HCl to dissolve basic drugs eg Cimetidine. 
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Th. ln..ntor clai«s new method, of "[^^ 
concentrated solution, .( dr.g 5»k.t.nce, .hleh .r. 

difficult to dissolve. 

:! ;::e„tor cl.i« th.t cncntrat.- solution, of drug 
,„b,tanc., prepared b, a., methods are "'"""^ 
,„itabl. for enoaps-latlon Int. a.ft.el capsule, and 
t«o piece hard gelatine capsules. 

The concentrated solutions can be used to manufacture 

small size capsules. 

^i,,mc cnlvent system containing 
The inventor claims solvent s^y^^ 

Mtt'lene Clycol HonoetH,l Btber(18-m, S.,a Lecxth.n 
n-ail Water DH(1-12S). Soya Bean oilC10-20»), 

1 e Cl,col-Gl,c.rol Un.leate and Pol,eth,l.ne- 

0 c r capr,late/Capr.te(.-2«) of the fill weight to 
Tissllve th! drug to give concentrated and stable solution,. 

The in.entor cUi.s solvent s,st.» ^[YXZ. Glycol .00. 
Diethjlene Glycol Monoethyl Ether. 

T.een 40. Labrafil and A.m.niu. acetate in water to 

IZ conUntreted and stable solutions of drug substances. 

The in.entor cl.i.s solvent systen 

H-Methyl-Pyrrolldone<10-60%). Povidone C15(5-20» in 
Water DM(4-8%) using pharmaceutical active ( 1-40X) to 
concentrated and stable solutions. 

The inventor clai.s pharmaceutical active, examined and 

included Ibuproten. t.topr.fen. naproxen. Fenbuproten. 

Fenoprofen. Flurbiprofen, Cyclosporin. C'l'"""'" ' 

Cimetidine. Indo.eth.cin. Paracetamol and 

The highly concentrated solutions were prepared using 

art and methodology in mixi". '"e ingredients. 

The inventor claims additional pharmaceutical actives 

for use in solvent systems to include: analgesics. 

i- f ammat.ry agents, antipyretics, beta-bloc.ers 
a -diabetics, anti-bacterial,, antibiotics, anti-.i U, 
a"d nutritional supple.entsC including vitamins, minerals, 
fatty acids and amino acids etc.). 
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8. The inventor claims formulations of Ibuprofen 
concentrated solution encapsulated in soft gelatine 
and two-piece hard gelatine capsules. 

INGREDIENTS WEIGHT X 

Ibuprofen 38.00 

N-Methyl-Pyrrolidone 45.00 

Povidone C15 8.00 

Water DM 5.00 

9. The inventor also claims formulation of Ibuprofen 
concentrated solution encapsulated in soft gelatine 
and two-piece hard gelatine capsules 

INGREDIENTS WEIGHT % 

Ibuprofen 38. 60 
Diethylene Glycol Monoethyl 

Ether 38.00 

Tween 13.50 

PEG400 3.86 

Labrafil 2.89 

Ammonium acetate 1.54 

Water DM 0.96 

Average capsule fill weight per capsule 518mg as 
clear solution and coloured solutions. 

The N-Methyl-Pyrrolidone(10-60%) containing Povidone C15 
in DM Water(4-8%) increased the solubility of difficult 
solubilising pharmaceutical actives thereby enhancing their 
physico-chemical stability. 

The enhanced solubility can be attributed to a complexing 
action with Nitrogen and carbonyl reactive centres of the 
molecule. This can be attributed to three parameters; 

a) Non-polar molecular dimension 

b) Polar type chemical bonding 

c) Hydrogen bonding 

This system also overcomes the heating methods to dissolve 
pharmaceutical actives. This method also overcomes the use of 
other co-solvents or surfactants and therefore is suitable 
for manufacturing smaller capsules for ease of swallowing. 
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